This paper examines the financial stability of banks that issued securitizations in the European market from 2000 to 2017. We use novel event study methodology and find that securitization has a positive impact on European banks' systematic risk during the 2000 to 2007 period and that subsequent securitizations have not any impact on systematic risk. The increase in systematic risk is due to an increase in systemic risk and in banks' idiosyncratic risk. By dividing the sample into those countries on the periphery and those at the core of Europe, it is found that securitization only has an impact on the systematic risk during the pre-crisis period, and only when looking at the peripheral countries does this lead to an increase in systemic risk. For individual countries, there is an observable effect for Spain and the UK prior to the crisis. On controlling for the type of collateral, it is found that this effect occurs when dealing with mortgage-based securitizations. OPEN ACCESS Citation: Iglesias-Casal A, López-Penabad M-C, López-Andión C, Maside-Sanfiz JM (2020) Securitization, financial stability and effective risk retention. A European analysis. PLoS ONE 15(2): e0228141. https://doi.org/10.
Introduction
Securitization is a financial technique that allows the issuer to modify a set of non-liquid rights which are subsequently traded in the market. These are therefore backed by a series of predetermined payment flows. Securitization also acts as a mechanism for transferring risk. The transactions are typically divided into different tranches with differing risk-return characteristics and a hierarchical structure; low, medium and high risk corresponding to senior, mezzanine and equity tranches respectively.
According to the European Securitization Forum, the volume of securitized assets in Europe grew from 85,998.78 million US dollars in 2000, to 1, 209, 250 .57 million US dollars in 2008. However, during the 2007/2008 financial crisis, while European securitized assets suffered only small losses, the market itself seemed to have been tarnished by association. This provoked a sharp decline in the volume of securitizations after the first quarter of 2008. In 2013, a total of 239,599 million dollars' worth of securitized products were issued in Europe, 80% less than in 2008. In 2014, the number of transactions slowly began to increase, reaching a volume of 288,342.63 million US dollars, before falling to 267,627.81 million US dollars in PLOS ONE | https://doi.org/10.1371/journal.pone.0228141 February 3, 2020 1 / 28 a1111111111 a1111111111 a1111111111 a1111111111 a1111111111
2017. In short, the European securitization markets have remained subdued. In practice, the amount actually available to investors is even smaller, since many banks, particularly in southern Europe, are securitizing existing assets to create collateral that allows them to obtain cheap funding from the ECB. This type of securitization is most common in the UK, and then France, Italy, Spain and the Netherlands. Together these countries made up 66% of total European securitized products in 2017. European authorities responded to the prolonged financial crisis by introducing extensive regulatory reforms. These included new rules for risk retention as well as stricter liquidity and updated capital and transparency requirements for banks intending to carry out future securitizations. The Basel Committee on Banking Supervision [1] identified a number of shortcomings in the Basel II securitization framework. Specifically, the committee underlined problems with respect to the calibration of risk weights and a lack of incentives for diligent risk management. Their analysis resulted in the specific objectives laid out in Basel III. Recently, the committee has been keen to promote the idea of simplifying securitization and making it more transparent and comparable (STC). The focus is on the long-term goal of building a sustainable securitization market rather than reviving securitization in the short term. The implementation of these regulatory initiatives has been rather fragmented and sluggish. This has given rise to uncertainty and made securitization products uneconomical for some investors [2] . The European financial system however, has received extraordinary support from the European Central Bank, which bought securitization bonds as part of its quantitative easing (QE) program.
Against this background, we analyze the impact of securitization on financial stability and the systematic and systemic risk of European securitization issuance between 2000 and 2017. We find that securitization has a positive impact on the issuing entities' systematic risk and that the effect is present between the years 2000 and June 2007. Subsequently, no effect was recorded. The increase in systematic risk arises through an increase in systemic risk and in the specific risk for each entity. These results, for the European securitization market, were also recorded for securitization in the core and peripheral countries, and in the UK and Spain when analysed as individual countries. In the case of core countries and the UK, the increase in systematic risk was due exclusively to an increase in the specific risk of the originating entity.
There are several good reasons that justify the importance of studying the effects of securitization. First, from the point of view of the regulators, enacting relevant and soundly based regulations should help to restore market confidence in securitization. Second, this kind of study enables investors and future shareholders to better evaluate their positioning and to reduce asymmetries of information. In addition, from the point of view of the originating entities, the knowledge of how their securitizations affect their risk-taking strategy is also highly important. Finally, because of the way in which financial activity takes place, there must be a structured efficient market that offers the right levels of liquidity.
Our study enlarges upon previous empirical work in two ways. To the best of our knowledge, this is the first comprehensive study to carry out an empirical investigation into the risks arising from securitization and how these affect markets as a whole and, in particular, how they affect the originator. We carry out this analysis against the backdrop of a boom-period in securitization in Europe followed by a financial crisis and finally, a period of recovery. As [3] highlight, the data and analyses that look at European securitization is too sparse and underdeveloped to be able to draw substantive conclusions, particularly with respect to the post-crisis period.
Second, the paper enlarges upon the existing literature by using event study methodology and carrying out estimations with both symmetrical and asymmetrical event windows set around the securitization registry date. To the best of our knowledge, this is the first time asymmetrical windows have been applied to study effective risk retention. They allow us to adapt the period in which the event in question has an effect. This is a fundamental aspect of our study in which the main date, the date of the event, is that of registration; prior to this are other key dates that concern the constitution of the vehicle of securitization and the announcement of the forthcoming issue. The issue itself is made effective at later date.
This analysis makes significant advances with respect to our previous research in which we looked at the effects of securitization in Spanish financial institutions and between 1993 and 2010. The present work looks at a range of countries (Germany, Austria, Denmark, Spain, France, Netherlands, Ireland, Italy, Portugal and the UK) and analyzes the effects of securitization over a broader time period (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) (2016) (2017) . This allows us to compare the effects of pre and post-crisis securitization, which is of particular importance given the dearth of studies looking into post-crisis European securitization. In addition, although the methodology used in this work is based on former studies, it has been significantly improved because it makes the estimates more flexible; as far as we know, symmetrical and asymmetrical event windows have never been used before.
Following this introduction, this paper contains five sections. Section 2 reviews the pertinent literature and the relevant empirical studies. Section 3 describes the database. The empirical methodology is set out in section 4 and the results are described in section 5. The paper concludes with a summary of the main conclusions and policy implications.
Securitization and financial stability
Importantly, securitization affects the risk profile and the financial soundness of the issuing entities and the financial system as a whole.
Economic theory provides opposing expected effects with respect to the securitization of credit risk and banking stability. This is because the expected effect has two parts, one which is direct and the other indirect. The direct impact of securitization on the risk borne by the originating entity depends on how much risk is actually transferred to external investors [4] . In this sense, the behavior of originator entities has changed over time and is determined by the type of securitization. The indirect impact of securitization on the originating entity depends on the strategy followed by the originator when reinvesting the resultant liquidity. This impact depends on the investment policy adopted and is defined by the risk transformation within the bank's portfolio [5, 6, 7] .
It is also difficult to study the effects of securitization on individual risk and upon the market as a whole because of the changes that securitization provokes in the behavior of the originators. Some of the empirical literature has raised the question whether securitization makes the further acquisition of risk more attractive for banks [8, 9, 6, 10, 11] . The appetite for risk is also related to regulatory capital arbitrage. ( [3] ; p. 245) state that "banks became riskier and increased systemic risk as they took advantage of securitization in order to obtain capital relief" in the years preceding the 2007-2009 crisis. Banks have often used securitization to lower costly equity capital charges in complying with the terms of regulatory requirements. Securitization enables banks to improve their capital adequacy ratios without reducing the risk of their loan portfolios. In other words, banks can securitize less risky loans and maintain the riskiest [12] . While it would seem that banks do not select and securitize corporate loans of lower credit quality, in the end, the credit quality of borrowers whose loans are securitized deteriorates by more than those in the control group [13] . It is certainly true that a securitization instrument that retains risk may induce more prudent risk behavior in banks when compared to an instrument that provides only risk transference [14, 12] . However, ( [15] , p. 47) affirm that "a profit maximizing bank will choose to retain the mezzanine tranche and therefore exert less screening effort. This is because due to tax incentives and mispriced government subsidies, debt is the cheaper source of capital which in turn increases the cost of equity tranche retention".
The complexity of all these factors taken together means that there is little or no agreement as to the impact of securitization and how it affects the originators and the market as a whole, and this in spite of the vast swathe of literature that attempts to unravel the complex underlying relationships and mechanisms of the entities and mechanisms involved. The first authors to look at securitization, particularly those authors carrying out theoretical studies, ( [8] , [16] and [17] , among others), underline a negative impact on bank lending standards and the stability of the financial system. However, prior to the crisis there was a pervasive argument for the idea that securitization stabilized the financial system since it was easier for entities to diversify, manage and allocate risk right across the economy [18, 19] . Empirical studies are also contradictory. Some indicate that the entities that carry out most securitization are also those that lend to the highest risk agents, maintain the riskiest portfolios and retain the riskiest tranches [20, 21, 22, 23] . In contrast, there are empirical studies that seem to show that securitization reduces the risk of insolvency, increases both profit and liquidity and stimulates the supply for loans ( [24, 25] ; among others). [18] show that these differences are in part, sometimes due to the fact that they analyze different segments of the securitization market or that they sometimes focus specifically on the USA or on European markets, with highly dissimilar structures, entities and legislation. [3] carry out a systematic, comprehensive review of the recent empirical literature on securitization, bank behaviour and financial stability and highlight that there are serious gaps in the research. Specifically, they point to the literature that looks at the effects of the post 2007-2009 crisis on the banks' securitization behaviour, and whether and how securitization structures and pricing have changed that crisis. They state that; "it is imperative to investigate the extent to which securitization results in risk transfer during this period" (p. 251).
As mentioned above, the objective of this paper is to analyze the systematic risk of originating entities in Europe as a whole, on the periphery, within core countries, and within individual countries. The analysis aims to discover how this systematic risk might become systemic risk and undermine financial stability. There is significant cross-country variation in the European securitization markets, which stems from legal and regulatory differences. Empirical studies have thus far analyzed all countries taken together or individually, but there have not been enough observations to be able to analyze several countries individually in the same paper. We also study two groups of countries, which are differentiated according to the magnitude of the crisis they experienced, i.e. countries at core of Europe and those on the periphery. The aim of this differentiation was to discover whether the impact of securitization was different within these two groups. This is the only way to identify the differences that exist among them and to carry out an accurate assessment of the current status of the European securitization market. There are empirical studies that reference European markets which provide evidence that shows that securitization affects the risk profile of issuing entities in the pre-crisis period by increasing their systematic risk [26, 10, 9, 27, 28, 29, 30] . These studies indicate that the decrease in risk derived from securitization is counterbalanced by investments in new riskier assets. Moreover, they hypothesize that risk reduction by means of securitization is essentially determined by separating the issue into tranches. Another empirical studies, between others [31] and [32] , show that credit risk securitization also has a negative impact on the issuing banks' financial soundness.
Finally, a larger post-event beta might simply be due to the direct effect as a consequence of the fact that the first loss tranches are more likely to fail than the senior tranches. In addition, [27] study whether the increase in bank risk is due to higher individual bank risk or higher systemic risk. They find that the increase in beta is due purely to an increase in the correlation with the market (systemic risk). There may even be a decrease in the individual risk.
Data and sources
Our database is made up of 535 issues of securitization carried out in Spain, the UK, Italy, Ireland, Portugal, the Netherlands, Germany, Denmark, Austria and France between 2000 and 2017. The data was obtained from the Datastream database (Thomson Financial Services). It was supplemented with information from existing asset securitization management companies' web pages and from the supervisory authority of the financial markets of the countries analyzed.
We utilize event study methodology, commonly used in similar types of analysis, to look at the information content of corporate events. The goal is to test for the existence of a securitization effect and to estimate its magnitude. The event study methodology employed in this paper is based on share price information and our database contains European issues carried out by listed banks. There are 63 originators who generate 535 securitization issues. We use daily closing share prices obtained from the Datastream database. Tables 1 and 2 show the volume and number of issues per year and country. As one can see, 60% of issues were carried out between 2006 and 2009, the majority of these being carried out in the UK, Spain and Italy. We highlight the UK's higher average volume per issue.
The study uses daily closing prices for the Eurostoxx50 Index as indicators of the market portfolio.
Empirical methodology
In this section, we describe the empirical methodology used in this study. A detailed analysis of said methodology may be found in the methodological appendix.
The first step in examining the impact of securitization on financial stability is to analyze the effect of securitization on the systematic risk of the issuing banks, an effect which we measure by using the beta coefficient. In the classic capital asset pricing model (CAPM), beta is Securitization, financial stability and effective risk retention given by the following expression:
where R i and R m represent the returns of the banks' assets and the market respectively; ρ i, m is the Pearson correlation coefficient between the return of the stock and that of the market; σ i and σ m are the standard deviations of the stock's return and that of the market respectively. Changes in beta therefore, depend on changes in the s i s m ratio and the correlation between the stock and market return.
In order to analyze the change in the systematic risk we adhere to the methodology set out [9] and [33] . This procedure allows the systematic risk to change while the event window is open and afterwards (in our case, the event itself corresponds to the securitization). It also makes it possible for the window to be asymmetrical around the day of the event itself, t 0 .
The resultant model that considers [T 1B , T 2S ] asymmetric windows for which |T 1B |>T 2S is as follows:
where T 1B and T 2S represent the start and end of the event window; D 11,t , D 12,t and D 2,t are the dummy variables. D 11,t is equal to 1 if T 1B � t � t 0 and 0 otherwise. D 12,t is equal to 1 if t 0 < t � T 2S and 0 otherwise. D 2,t is equal to 1 if t > T 2S and 0 otherwise. T 2B = −T 1B and T 1S = −T 2S and C i is a constant defined in the methodological appendix. ε i,t is the error term and β i are the coefficients that measure the systematic risk and possible changes in that risk. In the second part, we analyze which parts of the banks' beta correspond to their correlation with the market and which to the ratio of deviations. Subsequently, we analyze whether the possible change in systematic risk has led to a change in bank correlations. To that end, following [27] , we normalize the stock and market returns using their respective standard deviations and get a series with a standard deviation of one. We implement this transformation in the following regression model, where~represents the transformed series:
Where F i is a constant defined in the methodological appendix and ρ i are the parameters that measure the correlation between return of the stock and that of the market and possible changes or variations that may have come about because of the securitization.
Finally, the change in the ratio of standard deviations, s i s m , is obtained as follows:
Where 0 indicates the period immediately prior to the event window and 1, the period immediately after.
Results
We carry out our estimations using a sample of 241 trading days symmetrically set around date of registration for the securitization with the supervisory authority of each financial market. Eq (2) is estimated by maximum likelihood while assuming that the conditional variance of error term follows a GARCH(1,1) process. I.e., equations (A6) and (A7) in the methodological appendix are jointly estimated for maximum likelihood. The returns are obtained as the logarithm of the P t /P t-1 ratio, P t being the stock price. Eurostoxx50 is taken as the market portfolio index. We obtain different estimations for each securitization. Table A1 in the S1 Appendix shows that the series of returns are stationary (augmented Dickey-Fuller [ADF] test) and follow a non-normal distribution (Jarque-Bera [JB] test). In addition, the application of the Ljung-Box test shows that the first order autocorrelation coefficients of the squared and absolute values of bank returns are significantly different from zero. This indicates the existence of volatility clustering and the expediency of jointly modeling the conditional mean and variance in order to obtain more efficient estimators.
Using event study methodology, we calculated the mean for each of the estimated coefficients in Eq (2) . In order to test the significance of this measure we use both a parametric and a non-parametric test. The former is the t-test which is valid when there is normality. The latter is the Wilcoxon signed rank [Wilcoxon SR] test, which is applied to the median and is more suitable in the absence of normality which is the case here. The results are completed with the number and percentage of the coefficients, which are significantly different from zero at the 10% significance level.
Results for the entire sample
We used different lengths of both symmetrical and asymmetrical windows to carry out the analysis. [33] state that the most important feature of the estimated event window is its temporal location since small windows tend to miss important economic effects, while larger windows can bias results by combining abnormal returns from the event period with those that are external to it. [9] use symmetrical 21-day windows and, in order to control for robustness 11 and 41 day event periods. We use both symmetrical and asymmetrical windows. The former have durations of 31, 21 and 11 days. The asymmetrical windows use different combinations that begin at 15 or 10 days prior to the event. These windows always had longer periods of time prior to the event than after it. The number of days that the windows include after the date of the event varies between 14 and 5. It is therefore logical that, prior to the date we consider-the date of the event, i.e. the official registration of the issue, the market had heard about the securitization issuance. This would have occurred through the constitution of a special purpose vehicle or announcement for the issue for example. This would have affected the risk of the originating entity for longer than the post-registration period.We also used 3 different time periods, 2000 to 2017, 2000 to June 2007 and July 2007 to 2017. A summary of the most relevant results is given in Table 3 . To control for the robustness of our baseline regression we also carried out the analysis for other windows of different length -the results are available to those interested on request-. The first part of these findings shows the results for all the European securitizations which correspond to the symmetrical window [-15,+15] and the whole period. The results for the analyzed windows are similar and thus we only comment the results for the [-15 ,+15] and [-15, +5] windows as these are fairly representative.
For the -/+15 window, all European securitizations and the period 2000 to 2017, the coefficients that measure the change in systematic risk are significantly different from zero in 125 cases for β 2 and in 201 cases for β 3 , representing 23.4% and 37.6% of all the estimated coefficients respectively. However, the average for the β 2 is not significantly different from zero, in contrast to the average for β 3 which is.
In the conditional variance equation, 80% of α 1 values and 79.6% of α 2 are significant, which confirms the use of a GARCH (1, 1) . A similar situation is obtained in all of the estimations carried out as is shown in Tables from 3 to 10 of the results.
The mean of the estimated β 1 coefficients before the event window is 0.8051. The mean of the β 2 parameters is not significant but the β 3 (0.0015) is. The β 3 value means that the systematic risk grows during the event window while the value for β 2 indicates linear growth. At the end of the window, systematic risk is equal to 0.8502 (Fig 1) . This implies that the average increase in systematic risk is 0.0451 during the event window.
We assume that the response of returns to securitization issues, during and after the event period, completely reflects the economic effect of securitizations on the originating bank's systematic risk. The results do not differ substantially among the different windows. Therefore, even if the daily change in systematic risk during the window varies as a function of its size, the post-event beta resulting from the accumulated change is highly similar in all cases: 0.8428 and 0.8502 for the [-15 ,+5] and [-15,+15] windows respectively.
We then repeat the analysis by dividing the sample into two periods, from 2000 to June 2007 and from July 2007 to 2017. A summary of the results is given in Table 3 (above) for the [-15,+15] window and the pre-crisis period. As one can see, until June 2007, the parameters β 2 and β 3 are significantly different from zero by 18.9% and 33.9% respectively, for all of the coefficients estimated. The changes in systematic risk were sufficiently great to produce a significant mean in the case of β 2 and β 3 . The mean of the estimated β 1 coefficients before the event window is 0.5597. The mean of β 2 is negative (-0.00018) and significant, which means that the evolution of systematic risk during the event window follows a quadratic function, a convex run of systematic risk, and reaches its minimum six days prior to the registration date ( Fig 2) ; from that moment on its value increases. The systematic risk is 0,6303 at the end of the event window given that there is a significant value of 0.0024 for β 3 . Therefore, the main change in systematic risk within the window is 0.0706.
For the crisis and post crisis periods, changes in systematic risk measured within β 2 and β 3 are insufficient to produce a mean that differs significantly from zero. Therefore, the change in Securitization, financial stability and effective risk retention
The average of the β 1 coefficients for the whole period, i.e. the average beta pre-event for the entire period, is 0.8051, for the pre-crisis period 0.5597 and for the crisis period 1.0424. This would clearly seem to indicate that the systematic risk of entities is higher during the crisis than prior to it. It may also be true that securitization contributed to this increase in systematic risk during the pre-crisis period. The results for the crisis period are not included in the paper because the change in systematic risk is not significant. However, they are available on request.
As discussed in section 4, we also performed the analysis for asymmetrical windows and results do not differ substantially from those obtained for symmetrical windows. Only in the period 2000 to June 2007 with asymmetrical windows is the β 2 coefficient non-significant, implying a linear trend in the rise in the value of beta. The linear trend in the increase in beta is also the behaviour observed in the analyses by groups and by single countries when the increase in systematic risk is significant. The results for other windows and periods are similar. Table 3 shows a summary of the results for the entire period and from 2000 to June 2007 and the [-15,+5] window.
The results of our estimations show an increase in the systematic risk of the European banks during the event window. Initially, given that securitization is a vehicle that enables risk transference, this might look unusual. Nevertheless, when the tail risk of the senior tranches (the least risky) is lower than the risk of default in the first losses tranches retained by the originator, there is little or zero probability of risk transmission. In addition, the post event systematic risk increases when the liquidity of the originator is reinvested in riskier assets (indirect effect). This scenario is perfectly possible in European markets since banks were permissive in providing credit and the requisites and regulations in place prior to the crisis were less demanding. Even the reinvestment of liquidity in a diversified portfolio might have led to an increase in beta when the pre-event value is lower than 1, as occurs in our analysis. If the diversification of the bank's portfolio increases, its performance becomes more closely allied to that of the market and, by extension, its beta will tend to 1. In addition, the systematic risk might increase if the liquidity is used to modify the structure of the capital. This could be in the form of paying higher dividends, or repurchasing their own stocks, which might lead to an increase in leverage and a consequent increase in risk.
Finally, Eqs (3) and (4) allow us to determine the part of the increase in beta that is due to the correlation effect and that which is due to the quotient for the standard deviations of the banks in relation to the market. For the pre-crisis period and the [-15,+15] window, Table 4 shows that the average increase in ρ is 0.022. In addition, the positive result obtained for Δ(σi/ σm) equal to 0.0926 indicates that one part of the rise in beta is due to a convergence in the correlations between the originators and the market and the other is due to an increase in bank-specific risk. This means that the growth in beta that takes place as the outcome of securitization gives rise to an increase in bank correlations and specific risk for each entity. We find the same result for asymmetric windows. For the whole period, the increase in ρ is non-significant; therefore, we cannot conclude that risk was transferred to the market. Thus, the increase in beta is due only to an increase in bank-specific risk.
In light of the findings, we can affirm that securitization gave rise to a growth in global or systemic risk within the European financial system in the pre-crisis period but not during and after the crisis period.
We have included a control analysis of the type of underlying asset, which differentiates between mortgages, business loans and others. For the period prior to the crisis, in the issues that contain mortgage and business loan collateral, an increase in systematic risk is registered. This increase is not significant for securitizations with other types of collateral. On carrying out the decomposition, we find that, when the underlying collateral consists of business loans, the increase in ρ is not significant at the 5% level. This contrasts with mortgage securitization where the increase in ρ is significant, and ranges between 0.0293 and 0.0183 depending on the window. We can affirm that the increase in the pre-crisis systematic risk led to an increase in the correlation with the market and the specific risk of the originators in the case of mortgage securitizations. In the case of lending to companies however, this only resulted in an increase in the specific risk. The results are available upon request from the authors.
Results of core vs. periphery
The following stage involves carrying out the analysis for two groups, which we labelled core and periphery. The former group contained Germany, Austria, Denmark, France, Netherlands and UK; and the latter, Portugal, Ireland, Italy and Spain. This second group is made up of countries for whom the effects of the crisis were deeper and lasted longer than the rest of Europe. These countries are located on the periphery and characterized by the fragility of their economies. Table 5 provides an overview of the results for peripheral countries. Irrespective of the window used, on average, securitization during the period immediately prior to the crisis produces an increase in systematic risk. This behaviour is also observed when analysing the whole period, although the increase in risk is less pronounced. However, in the period prior to the crisis, this phenomenon is not present.
On analysing whether or not the increase in systematic risk may result in an increase in the correlation with market behaviour (Table 6) , it may be observed that there is only a significant increase in ρ for the period prior to the crisis. The average increase for the +/-15 window is equal to 0.0287. A Δ(σ i /σ m ) score of 0.106 shows that one part of the increase goes towards an increase in bank correlations and the other to an increase in the specific risk for each entity. However, for the [-15,+5] window, there is only a Δρ which is significant at the 10% level. Tables 7 and 8 provide an overview of the results for core countries. As with the peripheral countries, the core countries exhibit an increase in systematic risk for the period immediately prior to the crisis, but not during the subsequent period. The main difference resides in the fact that there is no transmission of risk to the market. This can be seen in Table 8 , in which the normalized results show that ρ 3 is not significant. Therefore, it may only be asserted that the increase in systematic risk has led to an increase in idiosyncratic bank risk. There may be many reasons that explain this difference. The fact that their economies were stronger, the financial crisis less virulent in these countries, and the support received by financial institutions, are almost certainly three of the most important factors that prevented the transmission of increased risk to the market place.
Results by country
We now undertake an analysis of three individual countries; the UK, Spain and Italy. These are countries with large volumes of securitization, which means there is enough data to carry out a specific analysis. There are 145 securitizations for the UK, 215 for Spain and 79 for Italy, out of a total of 535. The remaining countries (France, the Netherlands, Portugal, Austria, Denmark, Germany and Ireland) are dealt with together because the number of existing securitizations for each would substantially weaken the results. 5.3.1. The United Kingdom. Table 9 provides an overview of the results for the UK. For the [-15,+15] window and for the whole period, the mean of the estimated β 1 coefficients before the event window (systematic risk) is 0.822. The systematic risk is 0.8924 at the end of the event window because of a significant β 3 value of 0,0021. The results for the [-15,+5] window are similar to those described above. Securitization, financial stability and effective risk retention Securitization, financial stability and effective risk retention Securitization, financial stability and effective risk retention Securitization, financial stability and effective risk retention For the pre-crisis period and for both symmetrical and asymmetrical windows, the results again coincide with those mentioned above. However, β 1 now has a lower value (0.57), which increases by approximately 0.07. The resultant score for the final systematic risk is 0.64, which is below the final figure reached for the entire period. During the crisis and afterwards the changes in systematic risk are non-significant for all of the windows analyzed.
Below, Table 10 shows a summary of the normalized results. The coefficient ρ 3 is not significant for any of the periods analyzed and we cannot therefore draw any conclusions concerning the transfer of risk to the market, except that the increase in systematic risk is due to an increase in idiosyncratic bank risk.
Besides not belonging to the Eurozone, the United Kingdom may be considered to be a special case, since its securitization market has been run by UK entities at the forefront of financial innovation and might therefore considered to be a world research centre for securitization. The close-knit relationship with another of the big global financial hubs (New York) gave rise to the immediate spread of the repercussions of the crisis already affecting the British originators. The interrelatedness of these two financial centers is what eventually gave rise to the UK's financial problems and not the low quality of the credit in the UK. It is curious that in our work, despite recording an increase in the systematic risk of the originating banks, there is no significant correlation with the market and therefore this increase only corresponds to an increase in the specific risk of the originator. Table 11 shows the summarized results for Spain. For the entire period, both for the [-15 ,+15] and the [-15,+ 5] windows, there is an observable increase in systematic risk as a consequence of securitization, given that β 3 is significant. The means of the estimated β 1 coefficients before the event windows are 0.7928 and 0.7956 respectively. Immediately after the window, systematic risk has a value of 0.829 and 0.8214 for the [-15 ,+15] and [-15,+ 5] windows respectively.
Spain.
On dividing the sample into two periods, the pre-crisis period and the crisis and post-crisis period, the above results hold for the former, and there are no longer significant changes in systematic risk during the latter. One can also see that in the pre-crisis period, the mean of the β 1 coefficients is lower than the mean for the whole period. Increases were recorded that reached 0.6411 and 0.6297 for the [-15 ,+15] and [-15,+5] windows, scores that were lower than those registered for the whole period.
The increase in systematic risk in Spain was probably due to the "originate to hold" type of securitization that was prevalent in the country. There is, therefore, no real risk transfer since the final loss for the portfolio is lower than that for the first-loss tranche. From the perspective of the indirect effect, the growth in systematic risk might have been produced by the reinvestment of the liquidity in assets of lower credit quality, exacerbated by an expansion in the amount of credit available. These results coincide with those obtained [30] . Table 12 provides the normalized results for the whole period with a symmetric window and the pre-crisis period with symmetric and asymmetric windows. In the three scenarios the ρ 3 coefficient is significant and reflects increases in ρ of 0.02, 0.04 and 0.03 respectively. The results obtained for the Δ(σ i /σ m ) are 0.011, 0.0556 and 0.0594 respectively, indicating that the increase in beta is due to an increase in the correlation between the originators and the market and an increase in the specific risk of banks, particularly in the pre-crisis period.
The decomposition of the beta coefficient shows that there has been an increase in the idiosyncratic risk, but that risk has also been transmitted to the market, increasing systemic risk (ρ).
Italy.
The results summarized for Italy are shown in Table 13 . As we can see, in contrast to the UK and Spain there is no increase in systematic risk at the 5% significance level. For symmetrical windows, the systematic risk increases over the period of the event window Securitization, financial stability and effective risk retention Securitization, financial stability and effective risk retention only at a 10% significance level, and this follows a linear function. In this case, the pre-and post-event betas in the pre-crisis period show levels of 0.4859 and 0.5864, which are lower than the betas for the total period (0.7157) and (0.7869). Table 14 shows normalized results only in those cases in which the increase in systematic risk is significant at the 10% level. The ρ 3 coefficient is non-significant in both of the cases in which there was increased systematic risk, either for the whole period or for the pre-crisis period. Therefore, we cannot draw any conclusions as to the transfer risk to the market.
Italian banks show a lower propensity for financial innovation. Securitization in Italy has never been a widespread financial operation as in other countries, such as the US, the UK and Spain [34] . Indeed, in the main, Italian banks have used customer deposits to finance their loan positions while the Italian securitization market itself has been concentrated in just a few Italian banks. The nature of Italian securitization has changed to a certain extent too. The amount of defaults as a proportion of total securitizations decreased over time after 2005. In Italy, the supervisory authority has taken a very cautious approach to securitization: banks may securitize primarily to facilitate turnover in the loan portfolio and to increase funding, and much less as a vehicle of risk transfer. As a consequence, the impact of the financial crisis on the Italian banking system was very limited. Finally, the fact that Italian banks were less active on international markets meant that they were less exposed to the worst hit financial markets. According to [35] the subprime mortgage market is only a small segment of the credit market (representing close to zero in the EU and less than 10% of all securitized mortgages in the US). In Italy, the subprime part of the market has remained relatively undeveloped because of an inherently cautious approach to securitization. In Italy, banks tend to securitize loans Securitization, financial stability and effective risk retention with specific characteristics, particularly those that are less opaque [23] . [35] reveal that during the 1995-2006 period, around two thirds of all equity tranches were directly retained by the originating banks (11% for the mezzanine and 4% for the senior tranches, respectively). Italian banks tend to securitize relatively good quality loans, choosing how much risk to keep depending on the characteristics of the transaction; they keep a higher proportion of the risk for themselves when the loans are of better quality. This is consistent with our results in which there is no increase in systematic risk and no risk transfer to the market. 5.3.4. Other countries. There are fewer available estimates for the remaining countries; France, the Netherlands, Portugal, Austria, Denmark, Germany and Ireland. Hence, we deal with these countries as a single group. There were 96 securitizations out of a total of 535 on the database for this group. The peculiarities of each country with regard to the securitization market means that treating them as a whole conceals the effects that securitization may have on each of these countries.
The results of the analysis for the different types and lengths of windows and for the different periods were not generally significant. Therefore, we found no significant increase in systematic risk in the event window, making an analysis of risk transfer to the market unnecessary.
Conclusions
We analyzed a sample of 535 securitizations issued by 63 European financial entities from 2000 to 2017. The event analysis methodology allowed us to examine how systematic risk changed gradually within symmetrical and asymmetrical event windows. We find that securitization has caused an increase in the issuing entities' systematic risk within the 2000 to June 2007 period and that there is no significant change in systematic risk thereafter.
Similarly, the systematic risk of the originators before the event is greater during the crisis than in the pre-crisis or whole period. In the pre-crisis period, the initial systematic risk is at its lowest levels and gradually increases in a linear fashion.
The split between core and peripheral countries indicates that, in both groups, the systematic risk prior to the crisis increases because of securitizations, but no significant changes are observed from 2007 onwards. The above results are also recorded for securitizations issued in the UK and Spain, and for Italy too, but only for symmetrical windows.
The increase in systematic risk is concentrated in the pre-crisis period and arises through an increase in bank correlations (systemic risk) and in the specific risk for each entity. This effect, which was recorded for all of the European securitization issues and for the peripheral countries, was also present in the Spanish market but not in the core group and in the UK, where the increase in beta was due exclusively to an increase in the specific risk of the originating entity. On controlling for the type of collateral, we can affirm that the increase in systematic and systemic risk only takes place in the case of mortgage securitizations. Undoubtedly, the cross-country, legal and regulatory differences in securitization markets, and even in the financial systems themselves, strongly influenced the economic behavior of individual countries and their banking entities in different ways prior to the financial crisis. The way Italian originators dealt with risk, limiting market securitization to high-quality loans and an "originate-to-hold" model, is perfectly captured by the methodology we use in this analysis. In contrast, the Spanish market was oriented towards retaining riskier tranches on the balance sheet together with a tendency to reinvest the cash flows from securitization in products that did not diversify the originator's portfolio. This explains the increase in systematic risk caused both by a closer correlation with the market and a greater exposure to risk for each individual entity. The UK market, which is similar to the US Anglo-Saxon model, clearly experienced an increase in systematic risk, but we cannot conclude that this risk was transferred to the market.
In general, until 2007, all primary issues were placed with final investors and other banks; post 2007, almost all deals were retained by the originating banks and many were used as collateral with central banks. As a result, and given that this procedure was common to all countries, the transmission of risk was no longer possible.
Our results are consistent with those obtained by other authors such as [26] , [10] , [9] , [27] and [30] , who show that the transfer of credit risk has important effects on bank risk. Our results add value in the sense that we not only analyze the period before the crisis, but the entire crisis period and the subsequent recovery. We find that there was no increase in systemic risk during the crisis periods and recovery, in contrast to the period directly preceding the crisis. The lengthy timeframe used in our study has allowed us to control for changes in the dynamic of securitization over time and to be able to state that the securitization structures have changed since the crisis. Further, and in contrast to other studies, we conclude that, in the pre-crisis period, a bank's increase in systematic risk is due to higher individual bank risk and higher systemic risk, and that these effects come about when the securitizations are based on mortgage collateral. Furthermore, we also conduct individual analyses for several countries, enabling us to carry out a comparison, hitherto impossible in similar studies. We have also developed a novel methodology that allows us to apply asymmetrical windows in order to detect relevant fluctuations financial stocks prior to registration. This methodology could be utilized to analyze a whole range of corporate events.
Our result is highly significant for all of those collectives that have links to securitization, i.e. the originators, investors, future shareholders, policy makers, rulers and pundits. Securitization has great potential for providing any market with liquidity and, as a consequence, improving the functioning of these markets. However, due to the very nature of these markets, the information that each of the participants has access to is different. This gives rise to conflicts and frictions, the consequences of which are sometimes grave. We consider that there are three aspects addressed in our work that represent an advance in the path towards greater transparency of the securitization market in Europe: the change in securitization structures after the financial crisis and the consequent change in the associated risk; the analysis of these changes according to geographic location; and the prevalence of risk transmission to the market in mortgage structures. It is hoped that this study will contribute to greater transparency in the European securitization market while mitigating the relative paucity of empirical literature on Europe after the crisis. 
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